Background
Federal policymakers are increasingly concerned about financially distressed rural hospitals and potential access problems for rural residents should these hospitals close. The visibility of this issue has been enhanced by the increasing number of rural hospital closures. From 1980 through 1989, 232 rural hospitals closed (Adamache and Hurdle, 1991) . Among those rural hospitals that remain open, several are reporting large operating deficits, leading to speculation that they will close during the next decade.
Medicare payment policy has been used to target assistance to rural hospitals. For the period 1984-91, Congress enacted numerous changes to PPS to improve the financial performance of rural hospitals. As a result, additional per case payments are made to particular types of rural hospitals assumed to have systematically higher treatment costs or to represent access problems should they close. A recent report by the Prospective Payment Assessment Commission (ProPAC) found that the only groups of rural hospitals with positive PPS margins were those benefiting from targeted subsidies (Prospective Payment Assessment Commission, 1991) . Consequently, appropriate targeting criteria may be critical in determining which rural hospitals remain open and which close. Ideally, Medicare payment policy would help to assure that the closures occur in a pattern that minimizes access problems for Medicare beneficiaries.
Representatives of hospitals, both urban and rural, with a high proportion of Medicare patients have repeatedly expressed concern that they are at a disadvantage relative to other hospitals under PPS for two reasons. First, because a high proportion of their revenue is derived from the Medicare program, discrepancies between Medicare costs and payments have a greater effect on their overall financial status. Second, they have a smaller proportion of non-Medicare patients to make up for any shortfalls in Medicare payments.
As a result of these concerns, (Public Law 101-239) the Omnibus Budget Reconciliation Act of 1989 (OBRA 1989) provided special payments to Medicaredependent, small rural hospitals for reporting periods ending on or before March 31, 1993. To qualify as a MDH, a hospital must be located in a rural area, have 100 or fewer beds, not be classified as a sole community hospital (SCH), and have had at least 60 percent of its inpatient days or discharges attributable to Medicare beneficiaries. Currently, 541 rural hospitals have applied and received designation as an MDH.
Under the special payment provisions, hospitals that qualify receive the greater of: hospital-specific rate based on 1982 costs trended forward, hospital-specific rate based on 1987 costs trended forward, or PPS Federal payment rate. According to simulations generated by the Health Care Financing Administration (HCFA) for establishing the fiscal year (FY) 1993 PPS Federal payment rates, 1991 Medicare payments to approximately 57 percent of the MDHs were based upon one of the two hospital-specific rates (Federal Register, 1992) . For those receiving a hospital-specific amount, the U.S. Congressional Budget Office (CBO) has estimated that the average payment is about 17 percent higher than they would receive if they were not designated as an MDH. For those receiving the Federal payment rate, their payments are the same as they would receive if they were not designated as an MDH. Across all designated MDHs, the special payment provisions increase their payment by an average of 8 percent (U.S. Congressional Budget Office, 1991) .
Congress focused only on the financial problems of small, rural hospitals in creating the special MDH designation. Congress did, however, request that ProPAC study the appropriateness of adjusting payments to both urban and rural HMHs. hospitals tend to perform badly financially under PPS but that characteristics other than Medicare share are related to their poor performance. When the effects of such characteristics as low occupancy rates and long average length of stay are accounted for, hospitals with high Medicare share were found to perform as well as other hospitals under PPS (Guterman et al., 1990) . ProPAC recommended that no payment adjustment be made to hospitals with a large share of Medicare patients (Prospective Payment Assessment Commission, 1990) .
Because the MDH designation will expire on March 31, 1993, the issue of whether subsidies to these facilities can be justified remains. In addition, representatives of hospitals with a high proportion of Medicare payments continue to advocate the inclusion of all high Medicare hospitals in the special designation. While previous research suggests that a subsidy may not be justifiable on the basis that either of these groups of hospitals has higher treatment costs, the issue of whether these facilities may provide essential access to inpatient care for Medicare beneficiaries has not been addressed.
Analytical framework
The purpose of this research is to determine whether either the current MDH or alternative HMH targeting criterion identifies hospitals whose closure might impair access to care for Medicare beneficiaries residing in their service areas. This assessment is made by examining three principal factors: current utilization patterns, the availability of alternate facilities, and the socioeconomic and demographic characteristics of the service area. These three factors can be viewed in terms of the traditional framework developed by Aday and Andersen (1975) for analyzing access to health care services: realized access, potential access, and predisposing and enabling factors.
First, current utilization patterns based upon patient flows from residence to hospital can be used to describe realized access to hospital care (Aday and Andersen, 1975) . If a community is currently dependent upon an individual hospital for services, that hospital would serve a large proportion of community residents and have a high market share. In addition, very few patients residing in the hospital's market area would seek services from alternate facilities (Goody, 1992b) . If a hospital is, in essence, the sole provider of hospital care for a community, its closure might endanger current levels of access to hospital care.
Second, the proximity of neighboring facilities can be used to describe potential access. Structural characteristics of the delivery system identify potential sources of patient care (Aday and Andersen, 1975) . Even if neighboring hospitals may not currently serve patients in the market area, their physical proximity suggests that, in the event of closure, patients would be able to travel to them for inpatient care. On the other hand, if a hospital is geographically isolated from other hospitals, its patients may have difficulty getting to another hospital if it closes.
Third, the socioeconomic and demographic characteristics of the service areas can be used to describe predisposing and enabling factors in the population at risk. Predisposing factors describe an individual's propensity to use services. Enabling factors describe the means that individuals have to purchase services (Aday and Andersen, 1975) . Needy markets can be defined in terms of a population with a greater propensity to use services (i.e., a high proportion of frail or disabled Medicare beneficiaries) or with fewer resources to purchase care (i.e., low household income or high rates of unemployment). Some hospitals may deserve subsidies under PPS because they serve needy markets and their closure might impair access to care for beneficiaries who reside in areas with substantial low-income and other vulnerable populations (Goody, 1991) . Not only are these populations less able to seek and obtain treatment at facilities outside their community, but their local governments are less likely to have sufficient resources to support the hospital. 
Research questions

Variables
Market area
In order to answer the research questions related to access, it is first necessary to define the market. This involves two choices-the choice of the relevant product and the choice of the appropriate market. For purposes of this research, the relevant product is defined as acute inpatient care. The geographic market is defined using a two-stage procedure. During the first stage, a primary service area (i.e., the area in which the hospital sells most of its product) was defined. Patient origin information was used to determine where hospitals get their patients. The baseline area was defined as those ZIP Codes (rank ordered in numerical importance) that contribute at least 75 percent of a hospital's 1988 Medicare discharges. During the second stage, patient origin information was used to determine where patients went to get care. If a hospital was the majority provider (a market share of 50 percent or more) in an area, the ZIP Code was added to the baseline catchment area. While these ZIP Codes may not provide the hospital with a large volume of discharges, they are dependent upon the hospital for inpatient care (Goody, 1992a) .
Realized access
Current utilization patterns based upon 1988
Medicare discharges were used to calculate a hospital's market share and to identify competitors-other hospitals that currently serve residents of the market area. First, market share is the proportion of total demand in a geographic market going to an individual hospital. The operational definition used in this research is the proportion of 1988 total Medicare discharges in the market area that are from an individual hospital. Second, if two hospitals had overlapping market areas, they were identified as competitors of one another. For example, hospital X has three ZIP Codes in its market area and hospital Y has five ZIP Codes in its market area. If one or more ZIP Codes are in the market area of both hospitals, then X is a competitor of Y and vice versa.
Potential access
The latitude and longitude of the location of hospitals were used to identify near neighbors-all other hospitals located within a 15-mile radius of each hospital. These near neighbors represent potential sources of hospital care for residents of the market area.
Predisposing and enabling characteristics
To describe market area characteristics, socioeconomic and demographic data of residents were aggregated from the ZIP Code level to the market level. Where necessary, the proportion of a hospital's patients that were contributed by the ZIP Code was the weighting factor. Characteristics that are examined include socioeconomic characteristics of the general population (average household income and percent employed) and the characteristics of Medicare beneficiaries (percent disabled, percent 85 years of age, and percent eligible for Medicaid buy-in). Unfortunately, a socioeconomic profile of the hospital's Medicare patients is not contained in the data bases used in this study.
Universe of hospitals
In order to answer the research questions for the two categories of hospitals, two different universes of hospitals were defined. The universe for the analysis of MDHs is defined by the qualification criteria specified in OBRA 1989. The universe for the analysis of HMHs is defined by the previous analyses by ProPAC and HCFA (Guterman et al., 1991; Federal Register, 1992) . Neither group of hospitals is a subset of the other. There are 215 hospitals that are targeted by both the HMH and MDH criteria.
The first phase of the analysis, focusing on MDHs, was limited to 1,538 short-term, acute-care rural hospitals with 100 or fewer beds that are not designated as SCHs and are located in non-waivered States (all States except Maryland and Puerto Rico). As of July 1991, 529 of these facilities were designated as MDHs. Rural hospitals designated as SCHs and larger rural hospitals were excluded from the comparison group because they are not eligible for the current designation.
For the second phase of the analysis, focusing on HMHs, a broader universe was considered. Utilization information from 2 fiscal years (1988 and 1989) was used to identify hospitals in non-waivered States with more than 65 percent of their inpatient days attributable to Medicare beneficiaries in both years. As a result, the universe of hospitals was limited to 4,928 facilities with complete and reliable Medicare Cost Report data for both years. Two years of data were used because many hospitals that have a high Medicare patient load in one year do not sustain that level in the subsequent year. Of the 576 hospitals with more than 65 percent of their 1988 inpatient days attributable to the Medicare beneficiaries, only 455 (79.0 percent) continued that level of activity in 1989.
Urban and rural HMHs were analyzed separately for two reasons. First, previous analyses have demonstrated that the urban HMHs have very different characteristics from rural HMHs (Guterman et al., 1991) . Pooling data from urban and rural hospitals may mask important differences between HMHs and other hospitals. Second, Medicare payment policies have traditionally discriminated based upon location in an urban or rural area. If one group of hospitals was identified as providing essential access to inpatient care for Medicare beneficiaries and the other group was not, there would be precedents for establishing different Medicare payment policies. Of the 455 HMHs identified, the vast majority (328 hospitals) are located in rural areas.
Results
Each group of identified hospitals was examined separately. First, the patient care characteristics were examined to determine the types of care provided and the types of services offered. Next, the financial conditions were examined to see whether there was any evidence to suggest that PPS had a differential impact on these facilities. Finally, the characteristics of the hospitals' market areas were analyzed to see whether they were essential to the provision of inpatient care for Medicare beneficiaries residing in their service area.
Characteristics of Medicare dependent hospitals Patient care and financial conditions
The patient care characteristics of MDHs were compared with other non-designated rural hospitals with 100 or fewer beds to determine whether they are treating less complex cases and offering a limited scope of services. As is shown in Table 1 , even within this group of smaller rural hospitals, MDHs have significantly fewer beds and total discharges. MDHs appear to treat less complex cases with a lower case-mix index and percentage of surgical cases. The hypothesis that these facilities are providing less complex care is also supported by the availability of intensive care services and diagnostic and therapeutic technologies. A lower proportion of MDHs offer medical and surgical intensive care services and some of the newer and more sophisticated diagnostic and therapeutic technologies. Finally, while MDHs have, by definition, a high proportion of their inpatient days attributable to Medicare beneficiaries, they have a significantly lower proportion of their inpatient days attributable to Medicaid recipients.
The financial conditions of MDHs were analyzed to determine whether they are financially vulnerable facilities. As is shown in Table 2 , the current financial status of MDHs is comparable in many respects to other small rural hospitals. Even before the MDH provisions of OBRA 1989 were implemented, MDHs did not appear to be disadvantaged by Medicare payment policies. Despite lower operating revenue per discharge, there is no significant difference in their 1988 Medicare operating margins. These similarities disappear when examining their overall financial condition. Total margins are higher than Medicare margins for both groups. However, the significantly lower total margins for MDHs implies that MDHs are less successful than other rural hospitals in generating revenue from other sources to make up for shortfalls in revenue from Medicare patients. In addition, MDHs have significantly lower occupancy rates than other small, rural hospitals. This combination of low total margins and low occupancy rates suggests that MDHs are financially vulnerable and at increased risk of closure.
Historical trends, also presented in Table 2 , show that total margins for MDHs fell sharply between the second and third years of PPS. Once again, these low total margins appear to be a reflection of low Medicare operating margins. While there was no significant difference in total margins between MDHs and non-MDHs at the beginning of PPS, MDHs did have significantly lower total margins by the third year of PPS. Other small, rural hospitals have also suffered from a large decline in their total margins, but a larger proportion of non-Medicare inpatient revenue appears to make this decline less precipitous.
Service areas
Service area characteristics were examined to determine whether MDHs provide essential access to Medicare beneficiaries residing in their service area. The results are presented in Table 3 . Utilization patterns show that MDHs have a slightly higher level of local market penetration as measured by market share than other rural hospitals. This is true whether one considers all Medicare discharges or the more basic medical (non-surgical) discharges. In addition, MDHs have significantly fewer competitors operating in their service area, and a smaller proportion of MDHs have any competitors currently serving patients residing in their service area. Nonetheless, as a group, MDHs are difficult to characterize as the sole providers of hospital care in their service areas. On average, over 60 percent of the Medicare patients residing in the service area of an MDH go elsewhere for hospital care.
Residents of the service areas of MDHs have the same potential access to hospital services as residents of the service areas of other rural hospitals. There is no significant difference in the availability of alternate facilities within a 15-mile radius. This should not, however, be interpreted as saying that access problems might not arise in the event of closure. Because less than 50 percent of both MDH and non-MDH hospitals have a neighbor within a 15-mile radius, this appears to be a broader access problem not specifically associated with currently designated facilities.
As shown in Table 3 , some of the characteristics of the service areas of MDHs suggest that they serve needy communities while others suggest they do not. Indicators of neediness include a lower median household income and a higher proportion of elderly residents. Not only is a higher percentage of the general population over 65 years of age, but also a higher percentage of Medicare beneficiaries might be classified as frail elderly-over 85 years of age. Characteristics of service areas that do not suggest neediness include a lower unemployment rate, a lower percentage of black residents, and lower percentages of Medicare beneficiaries who are eligible for Medicaid coverage or who are disabled. In order to reconcile the apparent contradiction between a lower household income and a lower unemployment rate, these differences were re-examined controlling for the proportion of the general population over 65 years of age. While the service areas of MDHs continue to have a lower median household income, there is no significant difference in the unemployment rate standardized by the proportion of the population that is elderly.
As previously discussed, only 57 percent of MDHs actually benefit from their designation by receiving a hospital-specific payment. In a parallel analysis not presented in this article, the service area characteristics of the MDHs receiving the hospital-specific payment were compared with those of the MDHs receiving the Federal payment. The purpose of that analysis was to determine whether the hospitals that benefited from the MDH subsidy were more likely to provide essential access to inpatient services for Medicare beneficiaries than other MDHs. There were very few differences in the characteristics of the service areas of the two sets of MDHs. The MDH designation appears to financially benefit facilities with a lower market share and more competitors operating in their market area. In terms of utilization patterns, these MDHs are less likely to provide essential access. There were no differences between the two sets of MDHs in the number of near neighbors or in any of the socioeconomic and demographic characteristics of the service area.
Characteristics of high Medicare hospitals Patient care and financial conditions
The patient care characteristics of rural HMHs suggest that they are treating less complex cases and offering a limited scope of services. As shown in Table 4 , rural HMHs have significantly fewer beds and total discharges as well as a lower case-mix index and percentage of surgical cases, compared with other rural hospitals. In addition, a lower percentage of rural HMHs offer medical and surgical intensive care services and all categories of diagnostic and therapeutic technologies. Despite treating less complex cases, these facilities have a longer average length of stay. This suggests that they might be providing custodial care to Medicare beneficiaries in areas where post-acute care is not readily available. Finally, rural HMHs have a significantly lower proportion of their inpatient days attributable to Medicaid recipients than do other rural hospitals.
A similar but less consistent story emerges when looking at urban HMHs. For example, while urban HMHs have significantly fewer beds than other urban hospitals, they do not have significantly fewer total discharges. Urban HMHs also treat less complex cases with lower case mix and percentage of surgical cases. In general, these facilities are less likely to offer specialized diagnostic and treatment services. There are, however, a few exceptions. There is no significant difference in the availability of medical and surgical intensive care, ultrasound, and diagnostic radiology services at urban HMHs. Like their rural counterparts, they may also be providing custodial care to Medicare beneficiaries. In addition, urban HMHs also have a significantly lower proportion of their inpatient days attributable to Medicaid recipients.
The overall financial characteristics of both urban and rural HMHs presented in Table 5 is comparable. In comparison with their non-HMH counterparts, HMHs have lower Medicare operating margins and lower occupancy rates. The lower Medicare margins appear to be attributable to lower operating revenue per discharge. In an analysis not presented here, the components of the operating revenue were disaggregated to determine which aspects of the PPS methodology caused this differential. Consistent with their patient care characteristics, both urban and rural HMHs receive smaller additional per-case payments for outlier cases and indirect teaching activity. In addition, HMHs receive lower disproportionate share adjustments for treating low-income patients.
For rural HMHs, there have been sizable and very significant differences from other rural hospitals in Medicare operating margins in all years since the implementation of PPS. Surprisingly, these differences have not consistently resulted in lower total margins. For urban HMHs, the differences in Medicare operating margins have increased in magnitude and significance since the implementation of PPS. There are, however, no significant differences in total margins between these facilities and other urban hospitals. It would appear that these urban HMHs have been able to compensate for low Medicare margins, perhaps, by providing care in the outpatient setting.
Service areas
The characteristics of the service areas of HMHs are presented in Table 6 . For rural HMHs, utilization patterns show no evidence that these facilities are more likely to serve as the sole provider of hospital care than other rural hospitals. There is no significant difference in local market penetration for rural HMHs, and almost 60 percent of the Medicare patients residing in their service area go elsewhere for hospital care. There are, however, significant differences in potential access to alternate facilities should a rural HMH close. Only 35 percent of rural HMHs have another hospital located within a 15-mile radius.
A somewhat different story emerges when analyzing the service areas of urban HMHs. These facilities have significantly higher local market penetration than other urban hospitals. The difference is greatest for the more basic medical discharges. There are, however, many alternative sources of hospital care available in urban areas. On average, more than 4 other hospitals currently serve the residents of their service areas, and more than 11 hospitals are available within a 15-mile radius. In the event of closure, patients of urban HMHs would face the same availability of alternate facilities as other urban hospitals. In addition, they would also be able to choose from many different facilities, some of which already serve patients residing in the service area.
As was the case with MDHs, the socioeconomic and demographic characteristics of the service areas of both rural and urban HMHs present an inconsistent story. Once again, some characteristics suggest that they serve needy communities, while others do not. Indicators of neediness include a lower household income and a higher proportion of elderly residents. Characteristics of service areas which do not suggest neediness include a lower unemployment rate, a lower percentage of black residents, and a lower percentage of Medicare beneficiaries who are eligible for Medicaid coverage or who are disabled. Controlling for the proportion of the population that is elderly, there are no significant differences in the median household income of the service areas of urban HMHs and the unemployment rate in the service areas of both urban and rural HMHs.
Discussion
In creating the special designation for MDHs, Congress focused on policymakers' concerns for small, rural hospitals. The designation criteria identify a set of small facilities that treat less complex cases and offer fewer and less technologically intensive services. Presubsidy financial data suggest that these hospitals are financially vulnerable with negative Medicare and total margins and low occupancy rates.
Simulations generated by CBO found that, while the dollar value of these subsidies is relatively small (less than 1 percent of all PPS payments to rural hospitals), they substantially improve the financial status of the targeted facilities. CBO simulations using 1991 payment rules estimate that the average Medicare operating margins of MDHs will increase to 10.5 percent with the subsidy. Because the Medicare program is such a large proportion of their revenue, CBO estimates that these subsidies will also improve the total margins to an average of 5.9 percent (U.S. Congressional Budget Office, 1991) .
While these subsidies may be very successful in increasing the financial viability of MDHs, this analysis has shown that they are hard to justify on the basis that these facilities represent essential access hospitals. Neither actual utilization patterns nor structural characteristics of the delivery system provide evidence that MDHs are more important to beneficiary access to care than other small, rural hospitals.
Broadening the definition to include all hospitalsboth urban and rural of any size-continues to identify a set of small facilities that treat less complex cases and offer fewer and less technologically intensive services. While these facilities may not have significantly lower total margins, their patient care characteristics and low occupancy rates suggest that, like MDHs, they are financially vulnerable. Measures of realized and potential access do not point to any specific access problems. Certainly, in urban areas, there appears to be a plethora of alternate facilities available to beneficiaries served by MDHs.
The socioeconomic characteristics of the service areas of MDHs and HMHs suggest one area of concern that deserves further analysis. Controlling for the proportion of population that is elderly, MDHs and rural HMHs have service areas with lower median household income than other rural hospitals. While the concern that these hospitals may serve financially vulnerable populations is mitigated by the fact that a significantly lower proportion of their inpatient days are attributable to the Medicaid program, it would be helpful to understand more about the socioeconomic characteristics of the Medicare patients served at these hospitals. The prospect that these facilities may serve lower income Medicare beneficiaries should be investigated. Unfortunately, these data are not readily available because files maintained by the Medicare program do not contain the socioeconomic characteristics of beneficiaries.
While it may be the case that some individual MDHs and HMHs could be considered essential access facilities, alternate criteria should be developed to identify these facilities regardless of the proportion of their patients attributable to the Medicare program. This may be especially important in rural areas where the geographic distribution of hospitals may limit the availability of alternative hospital facilities. MDHs and HMHs undoubtedly depend upon the Medicare program for their financial well-being, but it does not appear that the Medicare program depends on these facilities to maintain access to care for its beneficiaries.
